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Profile Measurement of a Concave Surface Using 
the Interference Fringe of Reflected Light 

Tetsuo Kumazawa, Tatsuji Sakamoto 
and Shigeru Shida 

Tliis paper describes a simple method whereby 
a concave surface is irradiated with coherent light 
and the resulting interference fringes yield infor- 
mation on the concave surface. This method can 
be applied to a surface which satisfies the following 
conditions: (1) the concave face has a mirror sur- 
face; (2) the profile of the face is expressed by a 
mathematical function with a point of inflection. 


In this interferometry, multi-light waves reflected 
from the concave surface interfere and make fringes 
wherever the reflected light propagates. Interfer- 
ence fringe pattern is clear even in the range 
of high fringe orders. Photographs of the fringe 
patterns for a uniformly loaded thin silicon plate 
clamped at the edge are shown experimentally. 
The experimental and the theoretical values of the 
maximum optical path difference show good agree- 
ment. This simple method can be applied to 
obtain accurate information on concave surfaces. 

Key words', interferometer, interference fringe, 
coherent light, profile, contour map, concave. 
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Fig. I Uniformly loaded circular plate clamped at 
the edge 
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Kis. 2 Coordinate system of light locus 
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(a) Optical path difference 



(b) Light intensity 

Fig. 4 



(a) Schematic diagram of a thin plate 



screen 

(b) System for observing interference fringe 
Fig. 5 
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Fig:. 6 Photograph of fringe pattern 
Z.: Distance from concave plate to screen 
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•Pig. 7 Coordinate system of light locus used to 
calculate the max. optical path difference 
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Fig. 8 Change in the max. optical path difference 
according to the distance of the screen from 
the concave surface 

o/2 » m : Max. optical path difference/two times the 
max. deflection 



Fig. 9 Negative pressure versus diameter of 1st 
order fringe ring 
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